Introduction
The minimum cost flow problem is one of the most fundamental network flow problems and it is a generalization of the maximum flow problem. It has applications in wide range of fields including chemistry, physics, computer networking, most branches of engineering, manufacturing, public policy and social systems, scheduling and routing, telecommunications, and transportation (Ahuja , Magnanti and Orlin, 1993) . Different approaches have been proposed to solve the minimum cost flow problem. The classical algorithm for solving minimum cost flow problems is the Fulkerson's Out of Kilter algorithm (Ford and Fulkerson, 1962) which is essentially a primal method and runs in exponential time in the worst case. There are numbers of different polynomial time algorithms for solving the minimum cost flow problem such as: the capacity-scaling approach of Edmonds and Karp (1972) The first four of these algorithms have idea is common, that is scaling or successive approximation. Scaling algorithms work by solving a sequence of sub-problems which numeric parameters are more and more closely approximate those of the original problem, i.e.,. A solution for one sub-problem helps to solve the next sub-problem in the sequence. In this paper, an efficient polynomial algorithm is proposed for determining the minimum cost flow in a network with an upper bound 2 ( ) O n m r on the number of arithmetic operations, where n , m are the numbers of nodes and arcs of the network respectively and r is the smallest integer greater than or equal to log B , where B is the largest arc capacity of the network. The algorithm is basically based on successive divisions of capacities by multiples of two; it solves the minimum cost flow problem as a sequence of 2 ( ) O n shortest path problems on residual networks. A generalization of this proposed algorithm has been also performed in order to solve a minimum cost flow problem in a network with nonnegative lower bound on the flow vector.
Preliminarily. In this section we define the minimum cost flow problem and introduce the terminology and notation used throughout the paper. Minimum cost flow problem statement. We consider 
The degree of a node is the number of incoming and outgoing arcs at that node.
The total cost of a flow x from source node s to sink node t is ( , ) ij ij
ij ji ( , ) i 2 Set : Using (1), (2) and (3), it can be found that This new defined digraph will be denoted by ( ) 
Illustrative example
The demonstration of the proposed algorithm for solving the minimum cost flow problem will be done though the following numerical example. 
